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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 
(57) Abstract 

PURPOSE: ' To manufacture a semiconductor device 
having siliade structure capable of accommodating a fine 
device and having sificide layers having the same film 
thickness trj PMOS and NMOS forming regions. 

CONSTITUTION: Gate oxide films Z gate electrodes 53 
and sidewalk 54 are formed by using a normal MOS 
process, and a Co film 55 is deposited. Plasma forming 
ions at low (voltage of SJceV or lower are used and doped. 
CoSi 2 is fprmed through heat treatment at SOO'C, and 

unreactod Co is removed. AP* diffusion layer 58 end an 
diffusion layer 59 are shaped through heat treatment 
at 30O-90O:c. When a shallow junction adaptable to the 
fine structure of a semiconductor device is formed, the 
tOm thickness of sificide CoSi 2 , can be formed in the same 

size without depending upon the kinds of impurities, thus 
preventing the deterioration of Junction characteristics. A 
metallic layer Is formed in the mixed layer or two layer 
structure o^ two kinds of metals, thus obviating the effect 
of a natujral oxide film, then obtaining the above- 
mentioned effect more excellently, 
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[01*51] >y 3^fifi<0'>/i<tt>MOS h7V 
[M*Jff2] WE^I>e»i»AlS-Ci»ASh-5^l««» 

[ w* « 3 ] m(s.^>m xum -< * >mi z l * 
JSfttf p MO s jgfigffl«<oS*^*iv^** ffttfrft 

&*Jg;Xliift 8 0 n maTtf)KJ5<0&jR-> y KST 

S*^l&M5O-K£*<0¥»»{fc£H<DSj£# 
bt>, IMWl»S5 0-fcE*0W*«II»M^ 

[000 1 ] 

iCfiau. MOS F ETOy-^ • W-ivW&t 

[0002] 

fry-t^ mm z&m-t 5wa»igaifci,^. mo 

S F E TW-tf- y KfllitTli. *««J*Air J: 3i£» 
SigfiKrSt ■> y K»fl5fi£iewKS<?<oift«K J: o 
T. MOSFET<0*H±#;*:2<£<eS. ^*&«3*:ifclw 

[0 0 0 3] : S9 (a) - (c)'tt3fc*. ±g ftff*>g: 



OS^aNfcSBoBriSigTfcS. ->y = v£« 1 (OSS 



/0 



20 



JO 



40 



a--/U5£JEfi£-f'5.1 p-chMOS (pMO 



S) &f$.m&t:l'\;x n-chMOS (nM 

OS) <oy-* • FW>. £l.-:;3K£vf ^vifcALT 

[0 00 1] -tff>8L iglr n MO S Bf&m&Z h 
pMOS<oy-x • Kl/^f V«&{:iBFiS?£ 
J8l^T#av3ri»AU p+ ttJ&S 7 

vfifi 1 £ffifflt03d5KTiK8 £««-f5. JJc^-C. 
v >-7 , T--;u{C J: >) -> U KTiSi»£-JBfiSU * 
<tR2. 5±co*«Ti?T3:y^->'^(C < tD8fti-t--5. 

i\ (C5 4?75fa>TiSi>£J &£-r5. CtUCJ:!?. 
Ti-i/'Jf-'f K (p+ ) Sat^Ti-S/y-^W K (n 
+) 1 OzW&fiSSixS. 
[0 0 0 5] El 0 (a) St/ (b) W3c*. «fT*>£ 
5* 2 (DfcJfcSEflfKiolT.S I?I8P£S<o¥*5fc 

Rl 24r#rtLfc«fc. v"J 3VH?rltSIL. dir. 

TiXliMo??«0^a(Hl 4£i£IBU il):^^. nM 
OS^fi£ffl«^Ht:*ttA4-ff^vv *tpMOSJ^fi£ 
mmzK S i+SAi:-&ti{c?| ^|SE# « B+SEAt Srff 
v\ n MO S&tfp MO S O y— ^ • K1/-C vffilS?:^ 

[0 0 0 6] ±te-f^-vttA(OSI-, *v<0«S*s 
&J»S 1 4 i->y = >SS1 1 i(0#ffiic-grf-5J;5 



*vttAB#:-, 



<o«, * 

•>y KS 1 5t0^fi£5rffiii-r'5. C<Of»«iSi^«t 

[0 00 71 011 (a) (br'll. 131 0 (b) 
(OA -A' »fSt-*Jl7i ; F*6«37'n7r'f /u^r. nMO 
S&t/pMOSro^/rl-oi.^-C^-r. I^E!^c>lx-5J: 
9tC ■ < ir-sUKfs 'J -»>f KB 1 5 h -> y a >«g 1 

j> <±^-» toff st^tea lti^. -<ofc*. ->y-9--<K 
Jgl 5itt»JSl 6 9 n&aa>(&flg-r £-5c 

[0 0 0 8] m2<n&*Bltifto£BWk LTS'J«o&JEl^_ 
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J 

t*{fr'<D«tttS/«£»K pMOS#j£«tf&tfnMOSJB 
fi2ffl*IBJ-C|5J-ff58lff<o-> 'JIM KJItfjgjftdJ'i. 4fc 
Hi 1 (a) &t/ (b)VirUfctI§ia/i5F«»7'n7 

[0 0 0 9] HI 2ttl g^>fe fcaUfH-5SB3<P%3g 

4 KflligOtBrcS^-r. rrofllitM:, «fflB36 
2 -6255 5 ^« !C£«gFttr^5. i^MvSfi 
2 l<O±E±ir*^£Rffl£0«fl^2 2£JBi£U 
■C. *-h«{kB!2 3£J&£L;fc«lc, 4*-h**2 4 /0 
SrJBtf-fS. ifclc, nMOS«a£ffltft<o£«±K*>'** 

f-9 ><D«-> y -t^W KS 2 7 . 2 8 ZBfS. L. 

j£ffl«c-Clifc*£:W-->y-!M' K2 8 4»C<f 

U *fcpMOS»*«*"Ctt*BS/*Ti->!»*-f 

K2 7&t7-Jr^ilT<Ov'y =vSfi2 l KISISSKW*:/ 

&A-rs. 

[0 0l0]ft^-C> 3Eic«iftiS€r'fToTn+ 5£»S2 20 
6ftt5p+ «Wi2 5«:»S8i-S. T 
i-->yf--f KS 2 8 <OS&?ii l OOnm-CfcO. #n 
vttaO K e V"C K— Xft 1 E l 5cnr' £i£A"f * 
fc. W-i/!>^-< K»OBB¥ttl 2 0nm-C*9, t* 
(1 0 K e VC K-Xfl 1 E 1 6cnr'£i£A-f S. * 
<o«oiR»JItt«;Ltf l 0 0 0t-C2 O&Wffi 

[0011] 

7. 6 tiZMfc-tiitib. ■><) •*<< KKtf#i£Rff»£ iO 
&C«-flJ«aK5fc< fltffrs. i: £<Oi£SUi 6 

±-CliTi-->yiM' K*5}gj5KSix5->y-^-f KK£li 
ffl»l$it. tfxs<n&&U3 7 kT-l±*:<oE.%&8. 
K*#4atU±JLbii«v\ tto-C. hi:jiwui*#k 
fevtL. >»ottlWi6±i:#o>»«:JB0i7±fc-e 
ti. MJS.&tiZ-> , J KS9. 1 0<oJRJ?#!S£:r& 

[0 0 1 2l"Hl 0"KirLfc»-rott*tt«fl2*fl£iL- 
<T>x *~>-/?%)X:X->V V J KJf 1 5 ZMffcrZ. 40 

•> y -y->r k«<oh^ ti-< 3*->ttACfc-tt* K-xft-cfc 
ssnso-c. pMOS&c<nMOs>efi£fHJ£[3JT->y 

^««5«?f4L<c^ttlB-C>y-y-'f KS£fl£j£-f*fc»t> 
Id. >y^ KSeoBOTC^nMOS&t/pMOSJBfiESI 

[0 0 13] i'-SAv ftM^!*!'!*?'' KJI&SK 




WUB 5 ??- 1 5 3950 



»fc£-a:*iv^raH#*>5. -t<D»*«rl«iLtM 
1.1 (c)j^UAu *+v*->3>Ki2;^*K«:8> 

[00 1 4 ] 3 1 LfcSff 3 (Qt&imtti n&fiibm 

£JBi>rfc*<o->yi^ K*Kt*£«*A-css. :h 

r±. t*««*#*t<. *»jiifu*/]»3ir 

5. tto-c. m2^s£3Kfittff-c*'<fcj;?/i^+v^-> 

U*v\ pMOSJBfi£SI«TH, -Yrf-vttACjK 

<OteT<7>fS1I5li£ U *t>»o fc. 

[0015] ffagfc&cMftMftaAftes 

» lift o tf ^< W ^ *5l&Bl±K»»«fc*»ott«flEft: $ 

ink, y-^«»**feKifci>*-ttS!{:.W5*9, it 

S * * n >5E#t i -5 y y ^ ^->«i*<oK» b * 

Ov-yf-W KSffct*S:^*>aAU: 

*sfi->y =» v^-artt^-ti-c^-s. asfo^ 
*-f Kfl:s*4i:. ^fi£$nfc->y-y-f KSts«>y 

[0 0 16] *$69!<7>e&<jli, a±«J:?<elSBI«r«f« 
[0 0 17] 

EA5*S)5 k VtiTW-<*V*fflv-C ; Fft«J«r!»A-t--5I 
[0 0 18] *559}<0*?»{*3SRoMifi^ffi(OlSaico 
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5 

T. KMi#m#>x>l^t£*Vm<<*>[z^xb*<D; 
«KDi»A$iXTV^^-> y =« >g«<0MO S F ETJ&S 

T^>f *vaAL^}ixtftte#ivJs. c<0<fc?fc£A 
[0 0 19] *--c*«M<o#aftis«-cH:. ftKvro 

A-fS^tirLfc. zrosj, 2c^l^ffi*^A-Ct. 
4#icft+nmWTro«txf!BiS{c:, 1 0" cnr 1 >XLroii5S 
gw^M&fcyjA-CtSzia^ rro^ailifttt 
fflT-<fc<5„ ->y nv5fi«OMOS FE 

ic, ^Fttft3|A^;-^tt«)^&JRaxH->y^'f KSf 
Kw^SIA^lxSfcs^ &£JJi^F<ra->y nySS^ 

*>i£A£5rSffl-r.5- i tai3fc5. 
[0 0 2 0] t£*^8:-elSffl£lx*K '/Da 

&Jwg;xli■>y^M , h-mtisv =>gfit ©raize 

1 £l«iau * <b;r-?:WJbfc^iriig|tL-CfiE 

-5. -lx{:,£ 9. >y = yfifiJ:i:^*2w-> 
»+-f K*»tfU -?r(0±!Z&«l<D->y^ K*J&* 
U #e^«*?rl»*-t-i - ^ 
Xtt^y-^-f K»f(ry|A$nfc^Ft€«!l«:. S^ttS 
< . A>otf<bo£ b<et»«®-C->y aylfi'PCStIRt 

»«Mi«jtt-r4ci:Kft*-C. 2Sei±«>^K«>fi-d- 

[002 1] 

[fWBJ MOS F ETJB/gflMto£S£J6a£*i.fc<?3l 
»{wJF««>«:*A-f S^tt^AIg*-. **Mi«flE 




1 5 3 9 5 0 



6 

\Z.X.V. »JBft:*ixfcM0SFET<0»V>C/+V^->3 

^->&A-r-5ri:JJ5tiJ3(E5(0-?, 4*>\zZZ4kmJB&- 
colic #fflL<oraH#&i;i\ WzaJBfciSo****! 

BC, **R£«^*&«BtoKff#*)4 On 

;o [0022] mwazmis.-rz&KigiZ2ma±\mf£ 
-r&zk, 2 »s« 

g*»<fclC«>K*€r*£<fti*.. «*S*»<b£«K 

*A$lx£^J>ei»<o:/a7T^£2l;:ft#i:U S.o 

[0 0 2 3] 

9tt-5„ 01 (a) HU **W*tt«rl51trt-<5fc»!>lca 

20 ^-To >y 9. &JRS{t8IXIi->y 

KS#MOS F ETJgfi£ffl«W:£BKJgj££lxfcSfc|EU 
1 *r«T¥«StoT*m«4 3KMU ±S5««4 2 

(b) C )tSi4 4A»e>c:»±S5ftt5Ta««R|tcB)j!B 
£ixfcmffifiJ&4 5£*Lfc„ «£EK?g4 511. 

S^^^J-CfeS. r<OfiJg4 5I±. l*fl-4 l^Stt 

«>«*jca*tt-c*> 9 , §***4 i as»«ttw»*ttt. 

■?:(0«JEffi*5 + V(75B#.«-Cd<n^7j;^W4 ! tlrlAJ 

[0 0 2 4] 12!:, *«w«oa**5ts-r5fc*i-. 
K-f>^gat urffifflLfeguro-f^-vsiAJS 

^5 0^6BjH6*riSAL. Cix^W ^->ft-f5. 

LtttBi &U t H+ 2)536tt-5„ -IxCjO-f 
^->?r^y y K«ffi4 8»rj:*JAniS-r5. r<OB#^*> 

1x5. Aoig$ixfc-<^->2)5^4 g^tc^TiJIA^lx 
5„ 16oT. SSB«lcr±lS*©-r ^I'ttASSaiK*^ 

[0 0 2 5] **WwJ3j^«rfll»t-5t«>{r, JFI«*ba» 
A^iRi: LTfllfi£Lfc±l22«S<D«(t*:ffl^fc„ -to 

SO [0 0 2 6] S3 (a) S.t/ (b) "tt**. *«^io!B 
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^>^U-cy-^b««.5 3*iBfi2tfc. ftv^ »<&R 

^5 4«Lfco wC*t?lia«OM0S«J*^O'ir 
*Tffi*Lfc. Z(0^ MOSFETOff*;i*fi 
0. 1-0. KK. iil:CoB5 

5fc2 0nm*ft«lfc<J -«i::, Cotl^yj^S 
«±(09l{tR(ca<K»SrS:(t5<OT. 5WSr*-f HF 

[0 0 2 7] ftic, ±E»W^aii lH (a) 



11 K-fy^tVS 6 £ LTrfnvXttfc**^*: 
HmJE#2kV, BiHiMgff S 0 0 0 p pm> ? 



»«E#2kV, PHj»g#5 0 0 Oppnu -JM^/uB* 



[0 0 2 8] ±£K— t'v^-Cli* nMOSJBrtfl«£<0 
i- p MO S &&.m&<r> K— ^> ^B$tcfl riMOS fgag 
•>y 3>$fi5 0 t«Ltv^CoH5 5 3»i:o^t 
nMOS»5fi!t«JS<Ot^ix-?b, CoR5 5<0£T#8R 



5K 5 4 -kcoac&gC oR^rife^Lfcot" 



[002 91 S5>{C«JR-C»*li31«:firv\ CoSi 

II, 8 0 0-9 0 0t:-C3 0^, *>5t*tl OOOtt 
1 0-3 0»«:«JBLfc* Smffi£r4 0 0 nm 

*BU ha*, affexs^sr^v^^ 

FET*5#ttfctfaufc. 

[0030] EM (a) tt. CoRKtfnvWfi*** 
AL/tB:£<nEl3 (a) OA-A* BrfficOtfa;^^ 
(S1H (b) 118 5 0t:-Ca>jR»a«wH3 (b) CO 



/0 



50 



40 



5 



B — B* «fffico*ov^*, *fc|Slia (c) 118 5 0 
r<O*liaJi«<0B3 (b) <OC-C RffBayvjMrft 




cm- J tt±?J!>*k C#6o -tw*. {£fl-C<OC 



50 



^ll&£LO^\, 

[00 3 1 ] 51R#?TbJx6ffiacoJIR*ia{wJ:9, RB 

(b) iz*-rti\z % *avhL>ya>a*"»>c«:«kL 

3\ 04 (c) iC^f* yt^ya^Ji 
L-Ctt'>y »>f F»P )»6 Qnmtfe ^ pMOS 

o v&t/y V«SAOfaixiwOt*TfcWw*<bix#3&*o 
[0 0 3 2] ±E3BK«o*ife-Crt:. CoitWlttOv/y 

0)»{l:4»»ii-5a*ft'ittW*fllfti- 5 c i j: 9 , 
[0 03 3] ±s£Jg 1 o38Jfi«-Cli» *«H*BHft(Oi/ 

«r»ai±a<fi l ?Ct*a*5*86-C*>4. 05 (a) 
- (c) II. Zcom2^^WcQ7j>^ ^^i-fe^co^x 

fc^iC, y-hS{kR6 2^8 0nm^fi£L, Sc^T, 

0. 15-0. 5pmffl^, 

[0 0 3 4] ft^-C. ^P^ffii^ft^a^itSiK. x 7 
^y^tffo-C*^ K»^-^6 4«r»dtLfc. ft 
fC. SW^StC TiR6 5^ 1 0 nm. CoR6 6^r2 
Onm. TiK6 7^rl 0 n mX SfttCiga Ufc OS 5 

(a) ) . 3ltt*, r^tt»T01 tO^*V*A!gR£ 

A»b«4^*5*fc«:LTv*5Av C 0R6 6co^lCi»A 
$ixfc-f ^>coi:llteco2iltOTiM6 5, 6 7 ICi»A 
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[0035] Wr, 600-700tTl 0-30tHH 
7>>rr=.-yu*m\ §l«t. KfHtfflwTiNBK 
t5*S^<OTiH*l»*Lfc. Clxia!), ->y=>S 
«6 0±JCttCoSi»J)i«fi2$*v, $f>|C-tW*ffi|-» 
V^Ti-Co-SiiR-g'/l6 9* { ®fia$nTV>fc (H5 
.(b) ) . r 'J = 

>S«6 0*l::tttt»LT^toJ»ofc. *tt*>* 
^y3Vfifi6 0«firffl:»rr5fc*, 800-9 OOt 
0-6 0#fH, SmZ?>77~-»Llt. citfc. 
J:9tt»»7 0^igfiit^h.t (H5 (c) ) . 

[0 0 3 6] *<D&, mmtifBtfL* a^i^f-Mn&tf 
£**JijefiS<o£ia£m\ 3<b*tfcMOSFET<*># 
tt&fMSLfc. 061-, ;OMOSFETtf3B5 (c) 

Hlr^$ixfc,t9!w, Ti-Co-SiJl6 9<0*ffi>4*?> 

&«ffi*>c>r±#)0. 0 9/imtfcot. rix.fc 9, y- 

to ISo-C, #3?i£^<o;fr££:ffl^*ri{c.£9. #K 

[0 0 3 7] m2<OHifi^&-C. TiR6 75r 

6 0 0 - 7 0 OXomtoM&i^ IP*>, Ti-Co-Si 
S!6 9 4-^JfiLfc«ir'ffoT*>a^. fcfcTU Z<T>m 
Ti-Co-Si<OS-S-Sd'»?<. £oTi<Ofti5#t^ 

[0038] 137 (a) RV (b) tt*:*. 

^»±3B2(Oll2i6«!ltJ5»^IS)i:-C4>5. y-hS*6 3£ 
J&tfLLti&lz. K3-&M7 l^itff-TS. r<o&a® 
Uttt, CoiTi^2# 1 «3I^T-&£-$^fct>W£ 

l?l±3 0 nmt Lfc. W^ .ryX^tlv^^ftM 

[003 9] 600-70 OtT 1 0 - 6 0&f5\ 

mS&mZp\,\ CoSu«7 2&tfTi-CoS7 3£fl2 
*Lfc. -E8 (a) fttf (b)'1i. COftftUimtt-?0> 

9. «»aiij:*s*«>ibfi»!»«wif"C*5. ibh (■) 
iw. bummum. co t t iow^-a? 2 #1 
t. >y svsc^SKJMdfcj: 

A<Ti8Wk:l!t9ia4H. Ti jCocoSlEstSi-iO. 
^yavM^KflCoSitJWg/ftSii. affifcttTI. 
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[0 0 4 0] ±E<QJ:^I^ «*j:coRft;ttrttjfc^Ti 
v5fi [ l J f-St»i--5fc*l3 N 8 00- 1 OOOtTMO 

-6cu>raroiiwas?rffofc. rmct 9a7iciirnt 

/<M'lkJl7 4«WftSiifc. r<a*§\ '>yavS€6 0± 
0«Sa6WUIW***ivC*l9, «o-CJF«*»tt» 

fig. =v*^hBlnJlt«BWi»j*SrfTV\ MOSFE 
Tt^filfc. MOS FET0>y— ^ttft&MELfcJS 

[0041] _L£«-3iiB0y-m, tx^fc^ttib^t-f 

^JBSfl^AU ^oS05jRMS-CC(O^*S?r->y 
JWI«»"K^ft**i»A-f4ci:4<E*»KS/y-J--f Kfc 

5. Sot. v-yf-'f KwHff^i-jf^N- tiss*$ 

J0 [0 0 4 2] Jb£«-H16W!-J: 9. ^7X-?^it K 
- f > >fc -5 1, ^li-fty K— f v ^S: »J iM KSXIi 

»{^^-C#^-^y Kfllit. 1P*>, pMOSa^n 

mo s j&am&irmirem agmzfi-tz -> y -j-w ks 

<C9. -<*>-o/)ni£mffri: 5 KVWT£/h£v ■>;!<!:. (6 
y-t-f Ka»5>J*3»*»'l , fc<o*i*A-C*fc. 

[0 0 4 3] 9f3nXttMlc:J:9. 2SaJi<o 

<p{c^tt*^WALfcSI--> 'J *W KfiJSfcff ? •- 1 !•- 
50 T*fc. ttoT. ftXIIIH&ftoTV^pMOSSdm 
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[0044] 

[«9!<oa*] 6l±lMiLfcJ:5fc, 
ifr-flrt:*:: fc Wt^->3 

[0 0 4 5] 2S*it^MS^«t 

[Bsafl*&&9U 

[Hi] ' (a) tt. **Wo»fc«<o 3 l t »#JfiB<o*ai 

fcK-fcTv^JfiB, (b) (^SSmEEK^o 
[02] *«Wo^«o4^»#«fllo*BS*tt«:*16 

'[B3] (a) Xt5 (b) Htfc*, #«9J(oSi 1 ff>2liS 

[04] (a) - (c) tt**, 03<OA~A' , B- 
B' . R&C-C 9 Ki^t6»rn7 7^/K 
[05] (a) - (c) 11**, **W<0*2W3bS« 

[06] 0 5(O***3Sa(-*5(j'5 ; F«^rnyT-r 

[0 7] (a) &L< (b) tt**, **W(03i3<0£16 

[08] (a) (b) tt**, i7tf)^SB'.: 

[0 9] (a) - (c) II**. » 1 OttJfeatffO^W 

[010] (a) XtMb) It**, »2<ott*SE«<o 



[011] (a) W(b)tt^Bl0(O^#St 
<D*l**><n7T>f/v, (c) tt»»£ixfc***£B 

[012] (a) 211/ (b) tt*:*, *3cOtt3fett*<0 

1 , 1 i 2 1 . 5 0 . 6 0 
2.22,51,61 7 W — KSMfcR 

3, 12, 2 3. 52. 62 hatfcttt 

4, 13, 24. 53, 63 V— YW& 

5, 5 4,6 4 *M Wit—tv 

6, 2 6, 5 9 n'&tt/i 

7, 2 9, 5 8 p'itf&S 

8, 6 5, 6 7 Ti (pO 
9 Ti-->!/+W K (n*) 
1 OTi-fyiNf K (p 1 ) 

1 4 

is 1M KB 

16, 70, 74 %mm 
•is p>&mm 

2 7, 3 0 T i - -> y K 
2 8,31 W-y^t^K 
4 1,49 

4 2 ±tt*« 

4 3 T2B3£&? 
4 4 

4 5 ttSKttJ& 

4 6, 5 0 

4 7 >ftyiS 

4 8 ^ y y K*l§ 

5 5, 6 6 Co 
5 6 K— 

5 7, 6 8, 7 2 CoS it 

69 Ti-Co-Si 

7 1 &3*&£Ji 

73 Ti-Co8 



[02] 




[06] 




50 100 ISO «(wn> 
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[125] 



(9) 



1 5 3 9 50 





.*-/iir • if. IH9] 

no** 




(b) 





(c) 




[gun 

(a) (b) 



ft 



n-ch 

rv-*« 



p-ch 



/ I^* 1 [012] ^ ;g 



13 



13 



(b) 





(51) Int. CI. 1 B9JE* FI £Hf£*«£r 

H0 1L 21/8238 
27/092 
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